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MIinI-DST project: Introduction

ATriggered by Snowmass, but also good for beginners.
AWe want to involve many newcomers (exp + theo) to the ILC.

AOur approach: provide MC data in a high-level format
Ae.g.: isolated leptons, photons, jets ...
Adirectly readable in ROOT
Acan be filled from full or fast simulation

Aallows seamless transition to full output format of the ILD/SiD full
simulations




Contents of mini-DST

AParticle flow object (reconstructed particle)

Aincluding event shape variables, proton/kaon/pion ID, particles
reconstructed with forward detectors

AMC truth information
ALinks between reconstructed particle and MC truth
Alsolated electrons/muons/taus/photons

Adets (N =2, 3, 4, 5, 6)
ADurham algorithm applied to remained particle flow objects

AFlavor tagging
ASophisticated MVA approach, giving three output classifications (b-, c-,

other-tag)




Various Types of mini-DST

ASince mini-DST is just a data format, we can create various
types of mini-DST.

AILD-mini-DST: based on ILD full simulation (can also be done by
SID full simulation)

ASGV-mini-DST: based on SGV fast simulation (SGV can model
either ILD or SID)

ADelphes-mini-DST: based on MC samples created with Delphes
AiGeneric I LC detectoro: details can




Generic ILC detector model for Delphes

Fast simulation framework, taking into account detector
acceptance, resolution, reconstruction efficiency and
providing basic event reconstruction.

NoO technical detalils are taken into account

- generic ILC detector model
based on earlier experience with ILD and SiD modeling

Main features:

 full detector coverage incl. forward and beam calorimeters

 particle flow reconstruction up to |n|<4,
exclusive jet clustering with N=2...6

 including multiple options for b- and c-tagging

* events can be stored in LCIO format (mini-DST compatible)
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Usage of mini-DST

AWe are also developing a simple macro to create histograms
using mini-DST file.
ARequire ROOT environment, and LCIO (Linear Collider 1/O) library
which will also be provided

AYou donodt ne e diLGSofttoiread mira-DIT anel noréater ¢
your histogram!

put this into your .rootlogon.C file

{
gInterpreter->AddIncludePath("$LCIO");
gSystem->»Load("${LCI0}/1ib/1liblcio.s0");

gSystem->Load("${LCI0O}/1ib/1liblcioDict.s0");

for the LCIO API documentation see:

hittp://lcio.desy.de/vB2-89/doc/doxygen_api/html/index.html




Example Study: Recoil mass at ILC250
P(e, e*)=(-0.8, 0.3), M =125 GeV
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- recoil technique: only need to measure muons




Example Study: Recoil mass at ILC250
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Example Study: Recoil mass at ILC250
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Simple Macro

LCIterator<ReconstructedParticle> jets{ evt, "Jets" )} ;

LCIterator<ReconstructedParticle> muons{ evt, "Muons" )} ;

if( jets.size() != 2)

AThe plots in previous pages were
made by the same macro. 16 maons.siz2() 1= 2

Adust require ROOT, LCIO library, and | “"
mlnl'DST flle auto mul = muons.next();

auto mu2 = muons.next{);

AUsage of mini-DST format enables a | memsssmi nosssCo, may )
seamless transition among Delphes, auto 31 = Jets.next();

auto j2 = jets.next();

SGV, and fU” SImU|atIOn hjetmass->Fill( inv_mass( j1, j2) ) ;

f/{ the recoil mass

const auto& wvml = wd({mul) ;

const autof vm2 = v4(mu2) ;

TLorentzVector ecms(&.,8.,8.,258.) ;
TLorentzVector recoil = ecms - { vml + wvm2 ) ;

hrecoilm->Fill{ recoll.M{) ) ;




Time Scale

AHopefully ~ end of July
ASGV-mini-DST of the generator-level samples including usage
examples
ADuring ~ autumn
AILD-mini-DST of new 250 GeV samples
ATo be decided for other center-of-mass energies




Summary

AThe mini-DST project has started, triggered by Snowmass, to
reduce the complexity for newcomers and beginners.

AContains output of high-level reconstruction (isolated leptons,
photons, jets), particle flow objects, MC truth with relations to

reconstructed objects.

AEnables seamless transfer of analysis code among Delphes,
SGV and full simulation.

ANot necessary to install iLCSoft to use mini-DST.
AMore developments are work in progress.




BACKUP




Red: stored in mini-DST
Green: tools

Detalls of vO mini-DST

Aln vO mini-DST, the following collections are kept from original DST.
APandoraPFOs, BCalRecoParticle (not merged, not simplified anything)
AMCParticle
APrimaryVertex, PrimaryVertex RP
ARecoMCTruthLink, MCTruthRecoLink (kept full relation)

AThe following collections are added to the mini-DST file.

Aevent shape variables (used ThrustReconstruction, Sphere, Fox): stored at the
header of PandoraPFOs

AlsolatedMuons, IsolatedElectrons (used IsolatedLeptonTagging, not tuned)

AlsolatedTaus (used TaJetClustering, not tuned)

ARefinedNJets (N = 2, 3, 4, 5, 6) (used LCFIPlus: JetClustering,
JetVertexRefiner, FlavorTag, not tuned)

AThe ErrorFlow is applied to RefinedNJets to calculate covariance matrix for jets.




I:I stored in mini-DST

Flow Chart (1)

not stored in mini-DST
(throw away when creating mini-DST)

‘PandoraPFOs‘ D 00ls
ThrustReconstruction
_ Sphere
FoX

stored parameters (header of PandoraPFOs)
FoxWolfram_moment(0), Oblateness, aplanarity,
majorThrustAxis, majorThrustValue,
minorThrustAxis, minorThrustValue,
principleThrustAxis, principleThrustValue,

sphericity, sphericity _tensor_eigenvalues




I:I stored in mini-DST

FIOW Chart (2) not stored in mini-DST

(throw away when creating mini-DST)

‘PandoraPFOs‘ D 00l
l |solatedLeptonTaggingProcessor
(muon only)

B There are no new 250 GeV weight files.
Just used 250 GeV DBD one for practice.

IsolatedMuons ‘

PFOsminusmu




I:I stored in mini-DST

FIOW Chart (3) not stored in mini-DST

(throw away when creating mini-DST)

‘PFOsminusmu ‘ D 00l
l |solatedLeptonTaggingProcessor
(electron only)

B There are no new 250 GeV weight files.
Just used 250 GeV DBD one for practice.

IsolatedElectrons ‘

PFOsminuse




I:I stored in mini-DST

FIOW Chart (4) not stored in mini-DST

(throw away when creating mini-DST)

‘PFOsminuse‘ D 00l

4—' TaJetClustering B I realized that the impact parameters
are not used in TaJetClustering now.

Afoll owing cuts are

so commented out fo

following cuts = impact parameter cuts
and lepton ID cuts

|solatedTaus

PFOsminustau




Flow Chart (5)

‘ PFOsminustau ‘

I:I stored in mini-DST

not stored in mini-DST
(throw away when creating mini-DST)

D tools

—

LCFIPIlus
(JetClustering, JetVertexRefiner, FlavorTag)

/vl RefinedJets \

B There are no new 250 GeV weight files.
Just used 500 GeV one for practice.

VertexJets

RefinedJets rel | o

RefinedJets_vix et Sp'SnFéﬁflgegiﬁ edzets

Qeﬁnec Jets vix RP | tocalculate covariance matrix of jets
J' RefinedVertex

RefinedVertex RP




File size / event

AChecked with physics test samples (Q'Q © « * "QQ'Q ©
AW/ QP Xy, QQ © "AAQQ °© Q" dw/ O nNnee
QQ % w w w semileptonic decay)

AOriginal DST: 50 - 100 kB / event
Amini-DST: 30 - 50 kB / event (relatively ~40 - 60% smaller)

AThe case without MC truth information: 10 - 25 kB / event

AThe last case is for the test of file size, but still useful if you are not
Interested in MC truth.




Removed from original DST (CUTSET)

A Collection Types
A Track
A Cluster

A Collection Names
A ClusterMCTruthLink
A MCTruthClusterLink
A MCTruthMarlinTrkTracksLink
A MarlinTrkTracksMCTruthLink
A DistilledPFOs
A GammaGammaCandidateEtaPrimes
A GammaGammacCandidateEtas
A GammaGammacCandidatePiOs
A GammaGammaParticles

A VORecoParticles
AVOVertices

A ProngRecoParticles
A ProngVertices

A KinkRecoParticles
A KinkVertices

A SplitRecoParticles
A SplitVertices

A BuildUpVertex_RP
A BuildUpVertex

A BuildUpVertex_ VO RP
A BuildUpVertex_VO




Fi1 | e
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| ze (meaxs udneacacnwal

e2ezh qgh_zz 2f z | 4f ww_sl| 4f sw_ sl
1 2 3 4 5 6 7 8 9 10 1 12 13 14
events 12500 12500 12500 11000 10500 10500 10500 10500 8000 5500 4500 10000 10000 10000
o oyt MO cut (MB) 663 663 660 584 761 762 762 764 584 680 551 91 595 603
no cut / event (MB) 0.053 0.053 0.0528 0.0531 0.0725 0.0726 0.0726 0.0728 0.073 0.1236 0.1224 0.009 0.0595 0.0603
ooy f€MOVE CUTSET 267 267 265 234 302 302 303 303 232 265 214 50 248 256
(MB) / event 0.0214 0.0214 0.0212 0.0213 0.0288 0.0288 0.0289 0.0289 0.029 0.0482 0.0476 0.005 0.0248 0.0256
casel + following
UL (DS MRS 285 285 284 251 319 319 319 320 245 275 223 56 264 271
case? IsolatedM/E/T
JCandFT (N=2,3,4,5,6)
(MB) / event 0.0228 0.0228 0.0227 0.0228 0.0304 0.0304 0.0304 0.0305 0.0306 0.05 0.0496 0.006 0.0264 0.0271
only have
event shape numbers
PandoraPFOs (w/ shape)
BOlIERh =T 162 162 162 143 173 173 173 173 132 137 111 36 139 139

case3 JCandFT (N=2,3,4,5,6)
PrimaryVertex
PrimaryVertex RP
all others dropped

B case3: test for file size, and useful sets if you only interested in final ReconstructedParticle/Vertex collections.
B | could not remove PandoraPFOs due to runtime error. But PandoraPFOs will be stored in mini-DST.
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